ZNF198, a zinc finger protein rearranged in myeloproliferative disease, localizes to the PML nuclear bodies and interacts with SUMO-1 and PML.
The ZNF198/FGFR1 fusion gene in atypical myeloproliferative disease produces a constitutively active cytoplasmic tyrosine kinase, unlike ZNF198 which is normally a nuclear protein. We have now shown that the ZNF198/FGFR1 fusion kinase interacts with the endogenous ZNF198 protein suggesting that the function of ZNF198 may be compromised in cells expressing it. Little is currently known about the endogenous function of ZNF198 and to investigate this further we performed a yeast two-hybrid analysis and identified SUMO-1 as a binding partner of ZNF198. These observations were confirmed using co-immunoprecipitation which demonstrated that ZNF198 is covalently modified by SUMO-1. Since many of the SUMO-1-modified proteins are targeted to the PML nuclear bodies we used confocal microscopy to show that SUMO-1, PML and ZNF198 colocalize to punctate structures, shown by immunocytochemistry to be PML bodies. Using co-immunoprecipitation we now show that PML and sumoylated ZNF198 can be found in a protein complex in the cell. Mutation of the SUMO-1 binding site in wild-type ZNF198 resulted in loss of distinct PML bodies, reduced PML levels and a more dispersed nuclear localization of the PML protein. In cells expressing ZNF198/FGFR1, which also lack the SUMO-1 binding site, SUMO-1 is preferentially localized in the cytoplasm, which is associated with loss of distinct PML bodies. Recently, arsenic trioxide (ATO) was proposed as an alternative therapy for APL that was resistant to traditional therapy. Treatment of cells expressing ZNF198/FGFR1 with ATO demonstrated reduced autophosphorylation of the ZNF198/FGFR1 protein and induced apoptosis, which is not seen in cells expressing wild-type ZNF198. Overall our results suggest that the sumoylation of ZNF198 is important for PML body formation and that the abrogation of sumoylation of ZNF198 in ZNF198/FGFR1 expressing cells may be an important mechanism in cellular transformation.